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We assume that the reader is familiar with the paper
of Greaves et al. Our purpose here is to argue that the
paper gives no reason to believe that the authors have
measured the one-way speed of light.
The universal time of Newton does not exist. In par-
ticular, if a signal leaves place A in the rest frame of
their experiment and arrives at different place B, then
the concept of a “one-way time” for the trip is not given
a priori. “One-way time” in the frame has no meaning
until it is defined.
The standard way to do this is to first define “Ein-
stein synchronized clocks” in the frame of the experiment.
Then the one-way time from A to B is defined as tB−tA,
where tA is the departure time according to the clock at
A and tB is the arrival time according to the clock at B.
The relationship between the Einstein’s light speed
postulate, Einstein synchronization, and the one-way
speed of light is subtle. We have given careful analy-
ses in2 and3. The only point that we insist upon here is
that “one-way time” must be defined before it is used.
To drive this point home, consider another time not
given a priori: the “time between two events”. This time
cannot be defined. Only the time between two events in
an inertial frame can be defined, and this time is different
in different inertial frames.
Turning now to the paper, Greaves et al. write:
The measured phase difference will be due to
the time delay (time of flight) in traversing
the light path from the source to the sensor,
plus the fixed delay in the long cable and de-
tection electronics.
Their “time ... from the source to the sensor” is a one-
way time. They do not define it. Call it t.
To assume that there is a one-way time t is to assume
that “one-way time” is defined. It can be defined in terms
of synchronized clocks, as above. If they have in mind
Einstein synchronized clocks, then they beg the question.
For with Einstein synchronization the one-way speed of
light is equal to the two-way speed.2 Thus the one way
speed with this synchronization has already been mea-
sured to high accuracy.
Their “fixed delay in the long cable” is also a one-way
time. They do not define it. Call it t0.
It is possible to measure a two-way time in the cable:
send a signal from one-end to the other, reflect it back,
and measure the elapsed time. A two-way time needs
neither a definition nor synchronized clocks, as it is mea-
sured with a single clock. We suppose that it can be
confirmed experimentally that the two-way time is un-
changed if the sensor is relocated in space.
However, to assume that there is a fixed one-way time
t0, for example half of the two-way time, is to assume
that “one-way time” is defined.
The experiment measured the relationship between the
distance L that the light travels from the source to the
sensor1, and the round trip time T for the signal to ar-
rive at the detector (their Figure 1a). They found that
dL/dT = c, the accepted value of the speed of light (their
Figure 1b). Their only statement that this measures the
one-way speed of light is this:
A graph of the measured times as a func-
tion of the total distance traveled by the light
beam should be a straight line with slope
equal to the speed of light. When the sen-
sor reaches the position of the mirror, the
light has traveled a one-way distance toward
the sensor. The measurements of these delay
times and the distances traveled should give
the one-way speed of light.
Since they do not elaborate, we can only guess why
they believe that “the measurements ... give the one-
way speed of light”. Perhaps they separate the round trip
time into the time for light to reach the sensor plus the
fixed delay, as in the first quoted paragraph: T = t+ t0.
Then it is easy to interpret the experiment as measuring
the one-way speed c1 of light. For then T = L/c1 + t0.
With a slightly different L, T + dT = (L + dL)/c1 + t0.
Subtract and rearrange to obtain dL/dT = c1.
2However, the one-way times t and t0 have not been
defined. Moreover, since c1 is defined by c1 = L/t, the
quantity that they claim to measure has not even been
defined. It is a logical error to use t, t0, or c1.
We see no way to interpret the experiment as measur-
ing the one-way speed of light.
∗ URL: http://faculty.luther.edu/~macdonal
1 The authors take L to be the straight line distance from
the sensor to the detector. Our L is the length of “the light
path from the source to the sensor” from the quote above.
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